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REMARKS/ARGUMENTS 

On page 3 of the Official Action, prosecution was reopened and the election of species 
requirement was maintained. Because the Examiner has performed a new search and has found 
pertinent art, the applicants have adopted the Examiner's suggestion of cancelling the non- 
elected claims in view of expediting the prosecution. 

On page 4 of the Official Action, claims 1, 14-20, 30-33, and 42-45 were rejected under 
35 U.S.C. 102(e) as being anticipated by Sawdon et al. U.S. Patent 6,829,617. In reply, claims 1 
and 14 have been canceled, claim 15 has been re- written in independent form and amended to 
more clearly define the invention, and claims 16, 17, and 19 have been amended to depend upon 
claim 15, claim 30 has been amended to add limitations from claim 15, and claim 42 also has 
been amended to add limitations from claim 15. 

Sawdon discloses a version set for a file system including a production version, read-only 
snapshots (col. 17 lines 21-23) of the production version, and read-write snapshots (col. 17 line 
23 to col. 19 line 33) of the production version. 

In Sawdon, sharing of data blocks and indirect blocks among snapshots and the 
production version is indicated by reserved values in the block pointer fields of the inodes and 
indirect blocks of the snapshots. A reserved NULL value (=0) or a DITTO value (=-1) in a data 
block pointer field indicates that the data block is shared with a younger snapshot or shared with 
the production version. See Sawdon, col. 8 line 60 to col. 9 line 12, and Sawdon col. 9 line 60 
to col. 10, line 28. 
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Applicants' claims 15, 30, and 42, as amended, each recite "wherein the inodes in the 
version set include pointer fields, and wherein each pointer field includes a pointer to a block in 
the version set and a flag indicating whether or not the version of the production file of the inode 
is an oldest snapshot copy of the production file including an identical version of the block 
pointed to by the pointer in said each pointer field, ..." Claims 15, 30, and 42 as amended also 
explicitly define that for each block in each snapshot copy of the production file, the indication 
of whether or not said each snapshot copy of the production file is an oldest snapshot copy of the 
production file including an identical version of said each block is maintained by maintaining 
this flag. Support for these recitations is found in applicants' original claim 15 and in 
applicants' FIGS. 15 and 16 (solid vs. dotted links), FIG. 22 (Flag 196 and data block pointer 
field 194, flag 197 and indirect block pointer field 195), FIG. 24 step 225, FIG. 25 step 234, FIG. 
26 step 243, and step 243 in FIG. 26, as described in applicants' original specification on page 
32 lines 5-22, page 40 lines 18-22, page 44 line 17 to page 45 line 23, page 50 lines 8-12 and 19- 
23, and page 51 line 21 to page 53 line 18. 

Applicants respectfully submit that their data structure and method of indicating the 
sharing of data blocks and indirect blocks among a production version and snapshot copies of the 
production version (as now claimed in their claims 15, 30, and 42, as amended) is neither 
disclosed nor suggested by the data structure and method of Sawdon. A block pointer field in an 
inode in Sawdon includes either a null or ditto value, or a block pointer. The block pointer field 
does not include a pointer and a flag as recited in applicants' claims 15, 30, and 42, as amended. 
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The applicants' invention as claimed in claims 15, 30, and 42 has advantages over the 
data structure and method of Sawdon. Including a block pointer and a flag in each pointer field 
of the snapshot inode instead of including either a block pointer or a ditto or null value in each 
pointer field of the snapshot inode enables faster access to shared blocks of the snapshots and 
also faster deletion of snapshots. 

In Sawdon, for the case of read access to a snapshot that shares a data block with the 
production version or a younger snapshot, a pointer to the shared data block cannot simply be 
read from the pointer field of the snapshot inode, as is the case with the applicants' modified 
inode 190 of FIG. 22. Instead, in Sawdon (FIG. 10, col. 15 line 22 to col. 16 line 62), upon 
finding a null or ditto value in the pointer field of the snapshot inode, the snapshot chain needs to 
be searched in the direction of younger snapshots until a pointer (instead of a null or ditto value) 
is found in the inode of a younger snapshot or is found in the production version inode. 

In Sawdon, for the case of deletion of a snapshot in the middle of a chain of snapshots, 
the process of deletion "determines if the next oldest snapshot, or any parent snapshots, contain 
implied references to data stored within the snapshot to be deleted." (Sawdon, col. 17, lines 6-9.) 
Thus, instead of inspecting a flag in the pointer field of the inode, the snapshot chain needs to be 
searched in the direction of older snapshots until a pointer (instead of a null or ditto value) is 
found in the inode of an older snapshot or until the end of the chain is reached. 

Thus, in either case, the applicants' invention of claims 15, 30, and 42 avoids the need for 
searching thorough a chain of snapshots. 

Due to the advantages of the applicants' invention of claims 15, 30, and 42 over the data 
structure and method of Sawdon, the fact that applicants' invention of claims 15, 30, and 42 was 
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not disclosed in Sawdon et al. U.S. Pat. 6,829,617 is objective evidence that the applicants' 
invention of claims 15, 30, and 42 would not have been obvious to a person of ordinary skill at 
the time of the applicants' invention. Sawdon et al. had more than ordinary skill in the art to 
which the applicants' invention pertains and were attempting to solve the same problem solved 
by the applicants' invention of claims 15, 30, and 42, yet they did not disclose applicants' more 
effective solution to the problem. It is reasonable to infer that Sawdon et al. did not arrive at the 
applicants' invention of claims 15, 30, and 42 because the applicants' invention of claims 15, 30, 
and 42 was not obvious to Sawdon et al. and their co-workers during development of a snapshot 
copy facility for IBM Corporation. 

The problem being addressed by Sawdon is the same as the problem solved by 
applicants' invention of claims 15, 30, and 42. Sawdon describes the problem in col. 2 lines 11- 
29 as follows: 



Existing copy-on-write snapshot systems differ in how and when metadata 
is copied. Existing snapshot systems copy into the snapshot data file some or all 
of the metadata that describes the data file storage locations at the time the 
snapshot is made. These existing systems create snapshot data sets that include 
file references to the original data file in the original file system. This results in 
multiple references to the same data block in the original file system, the 
reference in the metadata of the original file system as well as the references in 
each of the snapshot data sets. 

An exemplary file system data structure 400 is illustrated in FIG. 4 that 
contains two inodes, one in the active file system and one in a snapshot dataset, 
that each point to the same data block 406. The existence of multiple references to 
a single data block within the original file system impacts the requirements of the 
original file system. File systems that utilize snapshots that each store a reference 
to an original data block must maintain an indication of each reference to that data 
block in order to determine if the data block is in-use or free. Without multiple 
references, a single bit is able to indicate if a data block is in-use or free. With the 
multiple references, multiple bits are required to track the multiple references and 
ensure that no references exist to the data block prior to declaring the data block 
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"free." This need to track the multiple references complicates the operation of the 
file system, limits the total number of snapshots, and also complicates, or renders 
impossible, the implementation of such snapshot system with file systems that do 
not support tracking multiple references to a data block. 



In col. 4, lines 44 to 51, Sawdon further says: 

The present invention, according to a preferred embodiment, overcomes 
problems with the prior art by providing a system and method that efficiently 
captures snapshots of file system data and supports using those snapshots for a 
variety of usages. The exemplary embodiments of the present invention create 
snapshot data sets that utilize inferred logical references, rather than physical 
references, to the original data blocks. 



What was not obvious to Wayne A. Sawdon and his named co-inventor Frank B. 
Schmuck in about Feb. 15, 2002 when they filed their patent application No. 10/077,129 is 
pertinent to what would not have been obvious to one of ordinary skill at the time of the 
applicants' invention of claims 15, 30, and 42 prior to the Sep. 23, 2003 filing date of the present 
patent application No. 10/668,546. 

Wayne A. Sawdon and Frank B. Schmuck are to be considered experts in the pertinent art 
due to a multitude of U.S. Patents assigned to IBM Corporation and naming Wayne A. Sawdon 
or Frank B. Schmuck as inventors or co-inventors. These U.S. patents are cited on the enclosed 
IDS Form PTO/SB/08a. Therefore, the fact that Wayne A. Sawdon and Frank B. Schmuck did 
not disclose the applicants' invention of claims 15, 30 and 42 in their U.S. Patent 6,829,617 is 
objective evidence that the invention of applicants' claims 15, 30, and 42 would not have been 
obvious to a person of ordinary skill at the time of applicants' invention of claims 15, 30 and 42. 
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On page 9 of the Official Action, claims 9 and 10 were rejected under 35 U.S. C. 103(a) 
as being unpatentable over Sawdon in view of Matsumoto U.S. 6,462,263. In reply, claims 9 and 
10 have been canceled. 

On page 10 of the Official Action, claims 21, 34 and 46 were rejected under 35 U.S.C. 
103(a) as being unpatentable over Sawdon in view of Armangau U.S. Pat. 6,434,681. In reply, 
claim 21 has been amended to depend from claim 15. It is respectfully submitted that claims 21, 
34 and 46 are patentable over the proposed combination of Sawdon and Armangau due to the 
amendment of their respective base claims 1 5, 30 and 42. Thus, claims 21, 34 and 46 distinguish 
Sawdon in view of Armangau for the reasons discussed above with reference to claims 15, 30 
and 42 as amended. Armangau does not suggest modification of the basic operation of Sawdon 
as would be required to reconstruct the invention of applicants' claims 15, 30 and 42 as 
amended. 

In view of the above, reconsideration is respectfully requested, and early allowance is 
earnestly solicited. 

Respectfully submitted, 

Richard C. Auchterlonie 
Reg. No. 30,607 

NOVAK DRUCE & QUIGG, LLP 
1000 Louisiana, 53 rd Floor 
Houston, TX 77002 
713-571-3400 
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